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(54) DRIVE FORCE CONTROL DEVICE FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To restrict energy consumption 
while improving acceleration performance in driving a part of |fifl _ 
a plurality of drive wheels by an internal combustion engine, 
and driving the remaining wheels by a motor. 
SOLUTION: Front wheels 1 FL and 1FR are driven by an 
engine 2, rear wheels 1RL and 1RR are driven by a DC 
motor 4 through an electromagnetic clutch 1 1, and the DC 
motor 4 is driven by power generated by a power generator 
7. The electromagnetic clutch 11 is in a non-fastened state 
when an accelerator pedal 14 is not operated, and it gets 
into a fastened state when the accelerator pedal is 
operated. Interlocked with motor output torque of the DC 
motor 4, clutch transmission torque is controlled in 
accordance with its increased quantity. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The driving force control unit of the vehicles drive the main driving wheel which 
constitutes a part of two or more driving wheels which is characterized by providing the following, 
and which can be set to the cross direction arranged by vehicles with an internal combustion engine 
or a main motor, and it was made to drive the remaining ******** by ********. ******** control 
means which carry out drive control of the aforementioned ********. It responds to the clutch 
transfer torque instructions into which the transfer torque inserted between the aforementioned 
******** and ******** is inputted, and is the clutch means which can be intermittent. A ******** 
drive necessity judgment means to judge the drive necessity of ******** by the aforementioned 
********. Clutch control means which output the clutch transfer torque instructions which control 
the aforementioned clutch means in the connection state when the judgment result of the 
aforementioned ******** drive necessity judgment means is the drive important point of ********. 
[Claim 2] The aforementioned ******** drive necessity judgment means is the driving force control 
unit of the vehicles according to claim 1 characterized by being constituted so that it may be judged 
as a drive important point, when accelerator treading-in operation is performed. 
[Claim 3] The aforementioned clutch control means are the driving force control units of the 
vehicles according to claim 1 or 2 characterized by being constituted so that the clutch transfer 
torque instructions according to the ******** output-torque control command concerned may be 
outputted to a clutch means while a ******** output-torque control command is interlocked with 
at the time of connection of a clutch means. 

[Claim 4] The aforementioned clutch control means are the driving force control units of vehicles 
given in the claim 1 or any of 3 they are. [ which is characterized by being constituted so that the 
power supplied from the energization control system of the aforementioned ******** control means 
may perform connection control of a clutch means ] 

[Claim 5] The aforementioned ******** control means are the driving force control units of the 
vehicles according to claim 1 or 2 characterized by being constituted so that a ******** output 
torque may be controlled according to the clutch transfer torque instructions concerned while 
clutch transfer torque instructions of the aforementioned clutch control means are interlocked with. 

[Claim 6] The aforementioned ******** control means are the driving force control units of 
vehicles given in the claim 1 or any of 5 when it has a clutch slipping detection means to detect 
clutch slipping based on a rotational frequency gap of the input side of the clutch means concerned 
and an output side during connection control of a clutch means and clutch slipping is detected with 
the aforementioned clutch slipping detection means, they are. [ which is characterized by carrying 
out method composition of an amendment of the ******** output torque in the reduction 
direction ] 

[Claim 7] The amendment to the reduction direction of the aforementioned ******** output torque 
is the driving force control unit of the vehicles according to claim 6 characterized by continuing until 
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it stops detecting clutch slipping with a clutch slipping detection means. 

[Claim 8] It is the driving force control unit of the vehicles according to claim 6 characterized by 
performing the amendment to the reduction direction of the aforementioned ******** output torque 
by reducing a ******** output torque gradually. 

[Claim 9] The aforementioned clutch slipping detection means is the driving force control unit of 
vehicles given in the claim 6 or any of 8 they are. [ which is characterized by being constituted so 
that clutch slipping may be detected from the rotational-speed difference which has a ******** 
rotational-speed detection means to detect the rotational speed of ********, and a ******** 
rotational-speed detection means to detect the rotational speed of ********, and was detected 
with the aforementioned ******** rotational-speed detection means and the ******** rotational- 
speed detection means ] 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the driving force control 
unit of the vehicles which divide two or more driving wheels of vehicles into two groups, one group 
drives with an internal combustion engine (engine), and the group of another side drives with a 
motor. 
[0002] 

[Description of the Prior Art] As a driving force control unit of the vehicles which drive one side of 
an order ring with an engine, and drive another side with a motor, there are some which are 
indicated by JP,1 1-243608,A (the conventional example is only called hereafter), for example. While 
driving a front wheel with an engine for this conventional example and driving a rear wheel by the 
motor for it When the speed difference of the front-wheel speed VF and the rear wheel speed VR 
becomes more than predetermined value delta VS, drive instructions of a rear wheel are outputted to 
a motor. At this time The equation which predicts change of the after that of the axle speed VR 
based on the rotational speed VR and each acceleration dVR of an axle is calculated. The time t to 
start, by the time it becomes equal to the speed at which the motor rotational speed Vm is 
equivalent to VR from this prediction equation and the speed start property of a motor is calculated. 
A motor is raced between t, where energization of a motor is halted after t progress, a clutch is 
turned on, and the electromotive driving gear for vehicles which reboots a motor after that and 
started the output torque gradually is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since it is made to drive a motor if it is in the 
above-mentioned conventional example when the speed difference of the front-wheel speed VF and 
the rear wheel speed VR becomes more than predetermined value deltaVS In order to cancel the 
shock by generating of torque, after stopping energization of a motor temporarily and turning on a 
clutch in the state where motor rotational speed was made in agreement with the degree of speed 
of drive wheel, motor energization is started and motor torque is made to go up gradually. However, 
if a clutch control command and motor torque instructions do not perform motor torque instructions 
in consideration of the real torque delay of a clutch when ordered simultaneously, while it is 
important to make torque responsibility quick at the time of start, and to shorten wheel idling time 
with a four-wheel drive car, a clutch will be slippery and power loss will arise like the conventional 
example, the unsolved technical problem that a clutch life becomes short occurs. 
[0004] Although it is possible to generate motor torque after a clutch certainly turns on in order to 
solve this unsolved technical problem, the new unsolved technical problem that start acceleration 
nature becomes blunt in this case occurs. Then, this invention is made paying attention to the 
unsolved technical problem of the above-mentioned conventional example, it prevents clutch 
slipping, maintaining start acceleration nature good preventing clutch slipping, and aims at offering 
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the driving force control unit of the vehicles which can suppress the power consumption of a driving 

force control system further. 

[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
driving force control unit of the vehicles concerning a claim 1 In the driving force control unit of the 
vehicles drive the main driving wheel which constitutes a part of two or more driving wheels which 
can be set to the cross direction arranged by vehicles with an internal combustion engine or a main 
motor, and it was made to drive the remaining ******** by ******** It responds to the clutch 
transfer torque instructions into which the transfer torque which inserted the aforementioned 
******** between the ******** control means which carry out drive control, and the 
aforementioned ******** and ******** is inputted. The clutch means which can be intermittent, A 
******** drive necessity judgment means to judge the drive necessity of ******** by the 
aforementioned ********, When the judgment result of the aforementioned ******** drive 
necessity judgment means is the drive important point of ********, it is characterized by having the 
clutch control means which output the clutch transfer torque instructions which control the 
aforementioned clutch means in the connection state. 

[0006] Moreover, in invention which the driving force control unit of the vehicles concerning a claim 
2 requires for a claim 1, the aforementioned ******** drive necessity judgment means is 
characterized by being constituted so that it may be judged as a drive important point, when 
accelerator treading-in operation is performed. Furthermore, in invention which the driving force 
control unit of the vehicles concerning a claim 3 requires for a claim 1 or 2, the aforementioned 
clutch control means are characterized by being constituted so that the clutch transfer torque 
instructions according to the ******** output-torque control command concerned may be 
outputted to a clutch means while they are interlocked with a ******** output-torque control 
command at the time of connection of a clutch means. 

[0007] It is characterized by constituting the driving force control unit of the vehicles concerning a 
claim 4 so that the aforementioned clutch control means may perform connection control of a 
clutch means in a claim 1 or invention [ which / of 3 ] with the power supplied from the energization 
control system of the aforementioned ******** control means further again. In addition, it is further 
characterized by being constituted so that the driving force control unit of the vehicles concerning a 
claim 5 may control a ******** output torque according to the clutch transfer torque instructions 
concerned while the aforementioned ******** control means are interlocked with clutch transfer 
torque instructions of the aforementioned clutch control means in a claim 1 or invention of 2. 
[0008] Moreover, the driving force control unit of the vehicles concerning a claim 6 In a claim 1 or 
invention [ which / of 5 ] the aforementioned ******** control means When it has a clutch slipping 
detection means to detect clutch slipping based on a rotational frequency gap of the input side of 
the clutch means concerned and an output side during connection control of a clutch means and 
clutch slipping is detected with the aforementioned clutch slipping detection means It is 
characterized by carrying out method composition of an amendment of the ******** output torque 
in the reduction direction. 

[0009] Furthermore, in invention which the driving force control unit of the vehicles concerning a 
claim 7 requires for a claim 6, the amendment to the reduction direction of the aforementioned 
******** ou tput torque is characterized by continuing until it stops detecting clutch slipping with a 
clutch slipping detection means. In invention which relates to a claim 6 further again as for the 
driving force control unit of the vehicles concerning a claim 8, it is characterized by performing the 
amendment to the reduction direction of the aforementioned ******** output torque by reducing a 
******** output torque gradually. 

[0010] Further in addition, the driving force control unit of the vehicles concerning a claim 9 In 
invention concerning any [ a claim 1 or ] of 7 they are the aforementioned clutch slipping detection 
means It has a ******** rotational-speed detection means to detect the rotational speed of 
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********* and a ******** rotational-speed detection means to detect the rotational speed of 
********* It is characterized by being constituted so that clutch slipping may be detected from the 
rotational-speed difference detected with the aforementioned ******** rotational-speed detection 
means and the ******** rotational-speed detection means. 
[0011] 

[Effect of the Invention] Since according to invention concerning a claim 1 the drive necessity of 
******** is judged with a ******** drive necessity judgment means, and a clutch means is 
controlled by clutch control means in the connection state when the judgment result is a drive 
important point Since energy required for connection of a clutch means is not consumed vainly The 
energy efficiency of vehicles can be raised, when driving especially ******** by battery loess using 
the generated output using the turning effort of an internal combustion engine, excessive power 
generation is suppressed, the load of an internal combustion engine is mitigated, and the effect that 
mpg can be raised is acquired. 

[0012] Moreover, since according to invention concerning a claim 2 it is judged as a drive important 
point when accelerator operation is performed, the effect that it can prevent consuming energy 
required for connection of a clutch means vainly at the time of the ******** driving force 
needlessness at the time of a vehicles halt is acquired. Furthermore, since according to invention 
concerning a claim 3 a clutch transfer torque instruction value is controlled according to a motor- 
output torque control command while the motor-output torque control command to ******** is 
interlocked with, while being unable to produce the time lag of the waiting for clutch connection and 
being able to raise a vehicles acceleration performance, the effect that the useless energy 
expenditure of the connection sake of a clutch means can be suppressed is acquired. 
[0013] Since the power for carrying out connection control of the clutch means was supplied from 
the energization control system to ******** of ******** control means by clutch control means 
further again according to invention concerning a claim 4, the effect that connection control of the 
clutch means interlocked with the ******** output torque is attained is acquired without forming a 
control unit special to clutch transfer torque controls. 

[0014] In addition, since a ******** output torque can be increased further according to invention 
concerning a claim 5, without waiting until a clutch means is connected completely since ******** 
output-torque instructions were controlled according to clutch transfer torque instructions, the 
effect that the acceleration performance of vehicles can be raised is acquired, without producing 
the time lag of the waiting for connection of a clutch means. 

[0015] Moreover, according to invention concerning a claim 6 f the slipping state of a clutch means is 
detected with a clutch slipping detection means, and the effect that slipping of a clutch means can 
be suppressed or canceled and reinforcement of the clutch means can be carried out is acquired, 
continuing the drive of ******** according a ******** output torque to ******** by amendment's 
in the reduction direction so that slipping of a clutch means may be canceled. 

[0016] Furthermore, since according to invention concerning a claim 7 a ******** output torque is 
reduced until slipping generated with the clutch means is lost, slipping in a clutch means is 
prevented certainly and the effect that reinforcement of the clutch means can be carried out is 
acquired. Since it was made to reduce the ******** output torque for canceling slipping of a clutch 
means gradually further again according to invention concerning a claim 8, the effect that vibration 
and shocking generating can be certainly prevented with a torque change rapid at the time of 
reduction of a ******** output torque is acquired. 

[0017] In addition, since the rotational speed of the input side of a clutch means and an output side 
is further detected based on ************ rotational speed and driving wheel rotational speed 
according to invention concerning a claim 9, the effect that clutch slipping is correctly detectable is 
acquired. 
[0018] 

[Embodiments of the Invention] Next, the operation gestalt of this invention is explained about a 
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drawing. Drawing 1 is the outline block diagram showing the 1st operation gestalt at the time of 
applying this invention to a four-wheel drive car, is driven with the engine 2 right-and-left front- 
wheel Ifloor line as a main driving wheel and whose 1 FR are internal combustion engines, and is 
driven by DC motor 4 right-and-left rear wheel 1 RL as ******** and whose 1 RR are ********. 
[0019] Output-torque Te of an engine 2 is transmitted to right-and-left front-wheel Ifloor line and 
1 FR through transmission and a differential gear 5. Moreover, a part of output-torque Te of an 
engine 2 is transmitted to a generator 7 through the endless belt 6. This generator 7 rotates at the 
rotational frequency Nh which multiplied the rotational frequency Ne of an engine 2 by the pulley 
ratio, serves as a load to an engine 2 according to the field current Ifg adjusted by the 4WD 
controller 8, and generates the voltage according to the load torque. The power which this generator 
7 generated is supplied to DC motor 4 through a junction box 9. The output shaft of DC motor 4 is 
connected with the electromagnetic clutch 1 1 and differential gear 12 as a reducer 10 and a clutch 
means, and the right-and-left output side of a differential gear 12 is connected with right-and-left 
rear wheel 1RL and 1RR through driving shafts 13L and 13R, respectively. 

[0020] Moreover, the accelerator stroke sensor 1 5 which detects the amount of treading in of an 
accelerator pedal 14 is formed, and the amount AS of accelerator treading in detected by this 
accelerator stroke sensor 1 5 is outputted to the 4WD controller 8. moreover — each — wheel 
1floor-line-1 RR — respectively — being alike — wheel speed sensor 1 6floorHine-1 6RR which 
detects wheel speed is prepared, and wheel speed VwFL-VwRR detected by these wheel speed 
sensor 16floor-line-16RR is outputted to the 4WD controller 8 Furthermore, the shift-position 
sensor 1 7 which detects the shift position of transmission is formed, and the shift position detected 
by this shift-position sensor 1 7 is inputted into the 4WD controller 8. The 4WD switch 1 8 which 
chooses whether it considers as a four-flower drive state near the driver's seat further again is 
formed, and the switch signal of this 4WD switch 18 is inputted into the 4WD controller 8. 
[0021] Furthermore, as a generator 7 is shown in drawing 2 , it has the stator coil SC and field coil 
FC of a three phase circuit by which the delta connection was carried out, it connects with the 
rectifier circuit 1 9 by which each node of a stator coil SC is constituted from diode, and direct 
current voltage V is outputted from this rectifier circuit 19. Moreover, a field coil FC is connected to 
the output side of the 4WD relay 21 by which the end was connected to the battery 20 of 
predetermined voltage (for example, 12 volts) through diode D1 at the opposite direction, and the 
other end is grounded through the voltage regulator (regulator) 22. The 4WD relay 21 is connected 
to the output side of the ignition relay 24 by which the end of the relay coil was connected to the 
battery 20 through the ignition switch 23, and the other end is connected to the 4WD controller 8. 
[0022] And a generator 7 is adjusting the field current Ifg to a field coil FC by the 4WD controller 8, 
and the power generation load torque Th over an engine 2 and the voltage V to generate are 
controlled. A voltage regulator 22 inputs the generator control command (field current value) C1 
which carried out PDM (PWM) from the 4WD controller 8, and the field current Ifg of a generator 7 is 
adjusted to the value according to the generator control command C1. 

[0023] Moreover, in a junction box 9, it connects in series, the motor relay 25 and a current sensor 
26 are formed, and this motor relay 25 is intermittent in the power supplied to DC motor 4 by the 
instructions from the 4WD controller 8. Moreover, a current sensor 26 detects the armature current 
la supplied to DC motor 4 from a generator 7, and outputs the detected armature current la to the 
4WD controller 8. Moreover, the motor voltage Vm supplied to DC motor 4 is detected by the 4WD 
controller 8. 

[0024] Furthermore, field current Ifm is controlled by the field control command which carried out 
PDM of DC motor 4 as motor output-torque instructions from the 4WD controller 8, and driving 
torque Tm is adjusted by adjustment of the field current Ifm. While the temperature of this DC 
motor 4 is detected by the thermistor 27 and the temperature detection value is inputted into the 
4WD controller 8, several Nm rotation of the output shaft of DC motor 4 is detected by the 
rotational frequency sensor 28 for motors, and the several Nm rotation is inputted into the 4WD 
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controller 8. 

[0025] Moreover, the end of the exiting-coil 11a is connected to the output side of the 
aforementioned 4WD relay 21, other ends are connected to the 4WD controller 8, and the 
electromagnetic clutch 1 1 is grounded through the switching transistor 29 as a switching element 
within this 4WD controller 8. And the energization current of exiting-coil 11a is controlled by the 
clutch control command CL which is supplied to the base of this transistor 29 and which carried out 
PDM, and the torque-transmission force transmitted to driving wheel 1 RL and 1 RR by this from DC 
motor 4 is controlled. 

[0026] The 4WD controller 8 is equipped with driving wheel torque control-section 8C which 
controls 4WD relay-control section 8A, motor relay-control section 8B T DC motor 4, a generator 7, 
and an electromagnetic clutch 1 1 as shown in drawing 3 . 4WD relay-control section 8A is an ON 
state as which the switch signal of the 4WD switch 18 chooses a four-flower drive. And when the 
shift position of the transmission detected by the shift-position sensor 17 satisfies the on-condition 
which it is in any of a drive range, two range, and one range, the relay coil of the 4WD relay 21 is 
made into an energization state. The 4WD relay 21 is controlled to an ON state, and when not 
satisfying the above-mentioned on-condition, the 4WD relay 21 is controlled to an OFF state by 
making a relay coil into the state where it does not energize. 

[0027] The armature current la to DC motor 4 which detected motor relay-control section 8B by 
the current sensor 26, Although the armature current la is below the set point, and it judges that it 
is a normal state and energization to DC motor 4 is performed based on the motor temperature 
detected with a thermistor 27 when motor temperature is below a setup When the armature current 
Im changes into an overcurrent state, and when motor temperature will be in overheating, the 
electric power supply from a generator 7 to DC motor 4 is intercepted with the motor relay 25. 
[0028] Driving wheel torque control-section 8C performs driving wheel torque control processing 
shown in drawing 4 . It judges whether this driving wheel torque control processing is performed as 
timer-interruption processing of every predetermined time (for example, 10msec(s)), first reads the 
amount AS of accelerator treading in detected by the accelerator stroke sensor 15 at Step S1, 
subsequently to Step S2 shifts, and the accelerator pedal 14 is operated. This judgment is judged by 
whether the amount AS of accelerator treading in is beyond the predetermined value ASs near the 
zero, when it is AS<ASs, the amount AS of accelerator treading in is below a minute value, and 
judges it as that by which the accelerator pedal 14 is not operated, and shifts to Step S3. 
[0029] At this step S3, it shifts to Step S1 1 later mentioned after setting the clutch target torque 
TCL over field control current Ifm r and the electromagnetic clutch 1 1 to the field coil of the 
generator voltage desired value Vt and DC motor 4 to a generator 7 as "0", respectively. On the 
other hand, when the judgment result of the aforementioned step S2 is AS>=ASs, it gets into an 
accelerator pedal 14, is judged as that to which accelerator operation is performed, and shifts to 
step S4, and the motor output torque Tm is computed with reference to the map for motor torque 
calculation shown in drawing 4 based on the amount AS of accelerator treading in. The map for 
motor torque calculation takes the amount AS of accelerator treading in along a horizontal axis 
here. If the motor output torque Tm is taken along a vertical axis, the motor output torque Tm 
becomes [ the amount AS of accelerator treading in ] "0" from "0" before the predetermined value 
ASs and the amount AS of accelerator treading in increases from the predetermined value ASs If 
the motor output torque Tm increases according to the increase in the amount AS of accelerator 
treading in and the amount AS of accelerator treading in exceeds the comparatively big set point 
ASb, the motor output torque Tm is Maximum TmMAX in spite of the increase in the amount AS of 
accelerator treading in. Ultimate lines L1 are set up so that it may be restricted. 
[0030] Subsequently, it shifts to Step S5 and the motor field current desired value Ifmt is computed 
with reference to the map for motor field current desired value calculation shown in drawing 4 based 
on several Nm motor rotation. Here the map for motor field current desired value calculation Take 
several Nm motor rotation along a horizontal axis, and the motor field current desired value Ifmt is 
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taken along a vertical axis. Maximum-current value IMAX which several Nm motor rotation increased 
from "0", and the motor field current desired value Ifmt set up beforehand before the 1st set point 
N1 If it maintains and several Nm motor rotation increases exceeding the 1st selection value N1 
According to this, the motor field current desired value Ifmt decreases with a comparatively big 
inclination. For from the 2nd set point N2 with several Nm bigger motor rotation than the 1st set 
point N1 before the 3rd larger set point N3 than this 2nd set point N2, the motor field current 
desired value Ifmt is a maximum current IMAX. Current value IL which is a half grade It maintains. If 
several Nm motor rotation increases exceeding the 3rd set point N3, ultimate lines L2 are set up so 
that the motor field current desired value Ifmt may decrease with a comparatively big inclination 
according to this. 

[0031] Subsequently, it shifts to Step S6 and the motor induced voltage E is computed with 
reference to the map for motor induced-voltage calculation indicated to be several Nm motor 
rotation in drawing 4 based on the motor field current desired value Ifmt. Here, when several Nm 
motor rotation is taken along a horizontal axis by making motor field current desired value Ifmt into 
a parameter, the motor induced voltage E is taken along a vertical axis and several Nm motor 
rotation increases, the motor induced voltage E increases nonlinear, and even if the motor field 
current desired value Ifmt is caused for increasing, the map for motor induced-voltage calculation is 
set up so that the motor induced voltage E may increase. 

[0032] Subsequently, it shifts to Step S7 and the armature current desired value Iat over DC motor 
4 is computed with reference to the armature current desired value map beforehand set up based 
on the motor output torque Tm computed by the aforementioned step S4, and the motor field 
current desired value Ifmt computed at the aforementioned step S5. Although an armature current, 
desired value map is not illustrated, when the motor output torque Tm is "0" here, the armature 
current desired value Iat is set to "0" irrespective of the value of the motor field current desired 
value Ifmt. While the motor output torque Tm responds for increasing from this state and the 
armature current desired value Iat increases If the motor field current desired value Ifmt responds 
for increasing, the armature current desired value Iat decreases and a motor output torque serves 
as a big value, it is constituted so that the armature current desired value Iat may be set as "0" one 
by one from the one where the motor field current desired value Ifmt is smaller. 
[0033] Subsequently, the voltage desired value Vt over a generator 7 is computed by computing 
armature-voltage-control current la' by shifting to Step S8, reading the armature current la 
detected by the current sensor 25, shifting subsequently to step S9, and performing a PID operation 
based on the armature current desired value Iat and the armature current la, and calculating 
following the (1) formula based on this armature-voltage-control current la' and the motor induced 
voltage E. 
[0034] 

Vt=Ia'xR+E (1) 

Here, R is resistance of an electric wire, and resistance of the coil of DC motor 4. Subsequently, 
motor field control current Ifm' is computed by shifting to Step S10 and performing a PID-control 
operation based on the motor field current desired value Ifmt computed at the aforementioned step 
S5, and the present motor field current Ifm. 

[0035] Subsequently, it shifts to Step S1 1, and the clutch transfer torque TCL over an 
electromagnetic clutch 1 1 is computed by calculating following the (2) formula based on the motor 
output torque Tm. 

TCL=TmxKDEF xKTM +TCL0 (2) 

Here, it is KDEF. Reduction gear ratio in a differential gear 12, KTM A clutch torque margin and 
TCL0 It is clutch initial torque. 

[0036] Subsequently, clutch initial torque TCL0 which shifted to Step S12 and the clutch transfer 
torque TCL set up beforehand It judges whether it is over the corresponding set point TS1. When it 
is TCL>TS1, after shifting to Step S13 and setting up the current set point ISU of the comparatively 
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big value as a clutch current instruction value ICL t it shifts to Step S17. When it is TCL<=TS1, shift 
to Step S 14, judge whether the clutch transfer torque TCL is larger than "0", and when it is TCL>0, 
it shifts to Step S15. Shift to Step S17 later mentioned after setting up about 1/5 comparatively 
small programmed current ISL of the current set point ISU as a clutch current instruction value ICL, 
and when it is TCL=0, it shifts to Step S16. After setting up "0" as a clutch current instruction 
value ICL, it shifts to Step S17. 

[0037] At Step S1 7, the clutch current control output CL of a duty ratio according to the 
programmed-current value is computed by carrying out PDM (PWM) of the clutch current 
instruction value ICL set up by any of Steps S13, S15, and S16 they are. Subsequently, the motor 
field control output MF of a duty ratio according to control current Ifm' is computed by computing 
the generator control output C1 of the dee tee ratio according to the voltage desired value Vt by 
shifting to Step S18 and carrying out PDM of the voltage desired value Vt over a generator 7, 
shifting subsequently to Step S19 and carrying out PDM of motor field control current Ifm' to DC 
motor 4. 

[0038] Subsequently, it shifts to Step S20, and after outputting the clutch current control output CL 
of a duty ratio, the generator control output C1, and the motor field control output MF which were 
set up at Steps S17-S19 to the voltage regulator 22 of the switching transistor 29 which controls 
an electromagnetic clutch 1 1, respectively, and a generator 7, and the field coil of DC motor 4, 
timer-interruption processing is ended and it returns to a predetermined main program. 
[0039] In processing of this drawing 4 , processing of Step S2 and the accelerator stroke sensor 15 
correspond to a ******** drive necessity judgment means, and processing of Steps S11-S17 
corresponds to clutch control means. Next, operation of the operation gestalt of the above 1st is 
explained with the timing diagram shown in drawing 5 . 

[0040] By using the selection lever of an automatic transmission as a parking (P) range, and making 
the ignition switch 23 into an ON state now, where an accelerator pedal 14 is released, where an 
engine 2 is started, vehicles shall have stopped, this idle state shows the 4WD switch 18 to drawing 
5 (a) — as — Time t — by t1 at this time, if it is an ON state by 1 Since a selection lever is in a 
parking range as shown in drawing 5 (c), while controlling the 4WD relay 21 by 4WD relay-control 
section 8B to an OFF state and suspending the input of the power system power supply to the 4WD 
controller 8 The field coil FC of the generator 7 from a battery 20, the motor relay 25 of a junction 
box 10, and the electric power supply to clutch coil 11a of an electromagnetic clutch 1 1 are 
stopped. 

[0041] pass R range from a parking range, and N range in a selection lever in t2 from this idle state 
at the time — it moves to a drive (D) range — making — Time t — after choosing a drive range by 
3, it is controlled by the ON state so that the 4 WD relay 21 shows drawing 5 (b) by 4WD relay- 
control section 8B by t4 the time of the predetermined time for about 0.05 seconds passing 
[0042] Since the accelerator pedal 14 is continuing the release state in this state as shown in 
drawing 5 (g), Even if processing of drawing 4 is performed, it shifts to Step S3 from Step S2. By 
setting motor field control current Ifm' to the voltage desired value Vt and DC motor 4 to a 
generator 7, and the clutch transfer torque TCL as "0", respectively The generator control output 
C1, the motor field output MF, and the clutch control output CL maintain an OFF state, as shown in 
drawing 5 (d), (e), and (f). 

[0043] then, the time t — if the amount of accelerator treading in is outputted from the accelerator 
stroke sensor 15 by breaking in an accelerator pedal 14 by 5, in processing of drawing 4 , the motor 
output torque Tm according to the amount AS of accelerator treading in will be computed by being 
judged as **** in the state of accelerator operation at Step S2, and shifting to step S4 
Subsequently, while computing the motor field current desired value Ifmt, the motor induced voltage 
E, and the field current desired value Iat at Steps S5, S6, and S7 and computing the voltage desired 
value Vt over a generator 7 by step S9 subsequently Motor field control current Ifm' is computed by 
performing PID data processing based on the motor field current desired value Ifmt and the actual 
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motor field current la detected at the current sensor 26 at Step S10. Furthermore, the clutch 
transfer torque TCL is computed by calculating the aforementioned (1) formula based on the motor 
output torque Tm at Step S1 1 . 

[0044] Since the motor output torque Tm maintains "0" at this time until the amount AS of 
accelerator treading in of an accelerator pedal 14 reaches the set point ASs, although the voltage 
desired value Vt of a generator 7 and motor field control current Ifm' maintain "0", about the clutch 
transfer torque TCL, it is the clutch initial torque TCLO by the aforementioned (2) formula. It part- 
increases. For this reason, it shifts to Step S15 through Steps S12 and S14. The clutch control 
current ICL is set as the comparatively small programmed current ISL By carrying out PDM of this 
clutch control current ICL, and being outputted to a switching transistor 29, as the clutch control 
output CL of a comparatively small duty ratio shows drawing 5 (e) An electromagnetic clutch 1 1 will 
be in a conclusion state by the comparatively small conclusion force by supplying clutch coil 11a of 
an electromagnetic clutch 1 1 through a battery 20 and the 4WD relay 21. 

[0045] Although it has generated in this state as the output voltage V equivalent to a part for the 
permanent magnet prepared in Rota from the generator 7 shows drawing 5 (g) since an engine 2 
starts and Rota of a generator 7 is rotating, although the voltage desired value Vt of a generator 7 is 

0 , when motor ** control current Ifm' maintains "0", DC motor 4 maintains a rotation idle state. 
[0046] Then, while the motor output torque Tm will increase gradually as the amount AS of 
accelerator treading in increases if the amount AS of accelerator treading in exceeds the set point 
ASs The motor field current desired value Ifmt is Maximum IMAX. Since it is set up While the 
armature current desired value Iat of DC motor 4 increases and the voltage desired value Vt over a 
generator 7 increases While motor field control current Ifm' increases and the output voltage V of a 
generator 7 increases by this, the armature current la of DC motor 4 increases, and a big motor 
output torque is generated in DC motor 4. 

[0047] On the other hand, when the motor output torque Tm increases, the clutch transfer torque 
TCL Clutch initial torque TCLO By a big value and a big bird clapper By shifting to Step S13 from 
Step S12, selecting the usual programmed current ISU of the big value as the clutch control current 
ICL, and carrying out PDM of this By outputting the clutch control output CL with a big duty ratio to 
a switching transistor 29 Big current is supplied to clutch coil 1 1a of an electromagnetic clutch 1 1, 
and the clutch conclusion force usually serves as a value, big clutch transfer torque — becoming — 
the output torque of DC motor 4 — a reducer 10 and electromagnetism — a crunch 1 1 and a 
differential gear 12 — minding — further — driving shafts 13L and 13R — minding — a rear wheel 1 
— it is transmitted to RL and 1 RR, and the rotation drive of these rear wheel 1RL(s) and the 1RR is 
carried out 

[0048] Then, if the motor field current desired value Ifmt will decrease according to this if several 
Nm motor rotation exceeds the 1st set point N1, and the 2nd set point N2 is exceeded further, it is 
the set point IL It is set up, and by reducing the induced voltage E of DC motor 4, the current 
which flows to DC motor 4 is made to increase, and the necessary motor output torque Tm is 
obtained. Consequently, since elevation of the motor induced voltage E is suppressed and the fall of 
a motor output torque is suppressed even if DC motor 4 becomes high-speed rotation, the 
necessary motor output torque Tm can be obtained. Moreover, compared with continuous field 
current control, an electronic circuitry required for control can be cheaply manufactured because 
several Nm rotation of DC motor 4 controls the motor field current Ifm in two stages less than 
[ predetermined / rotational frequency N1 ] and beyond predetermined rotational frequency N2. 
[0049] Then, if an accelerator pedal 14 is released, in processing of drawing 4 , it will shift to Step 
S3 from Step S2, and the drive of a generator 7, DC motor 4, and an electromagnetic clutch 1 1 will 
be stopped like the time of a vehicles halt by setting the voltage desired value Vt, the motor field 
current desired value Ifmt, and the clutch transfer torque TCL of a generator 7 as "0." 
[0050] thus, according to the 1st operation gestalt, in the state of un-operating [ in_which of it does 
not get into the accelerator pedal 14 ] it Since the clutch control output CL of an electromagnetic 
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clutch 1 1 is set as "0" While being able to cut the power consumption by the electromagnetic 
clutch 1 1 in the meantime The motor output torque Tm is set up based on the amount AS of 
accelerator treading in, and the armature current desired value Iat is computed based on this motor 
output torque Tm and the motor field current desired value Ifmt While computing the voltage 
desired value Vt of a generator 7 by calculating (1) formula based on this armature current desired 
value Iat and the motor induced voltage E The motor output torque Tm and clutch initial torque 
TCLO The clutch transfer torque TCL is computed by being based and calculating the 
aforementioned (2) formula. Since the clutch control output CL is controlled in two stages to 
generate this clutch transfer torque TCL, the time lag of the waiting for clutch connection cannot 
be produced, and a vehicles acceleration performance can be raised. 

[0051] Next, the 2nd operation gestalt of this invention is explained with drawing 6 . With this 2nd 
operation gestalt, when supplying clutch coil 11a of an electromagnetic clutch 1 1 through the 4WD 
relay 21 from a battery 20, it replaces with, and the power supplied to DC motor 4 from a junction 
box 9 is supplied to an electromagnetic clutch 1 1 . 

[0052] That is, with the 2nd operation gestalt, as shown in drawing 6 , if it removes that the end of 
clutch coil 11a of an electromagnetic clutch 1 1 is connected to the path cord between a junction 
box 9 and DC motor 4, in the 1st operation gestalt mentioned above, it has the same composition as 
drawing 2 , the same sign is given to a corresponding point with drawing 2 , and the detailed 
explanation omits this. 

[0053] According to this 2nd operation gestalt, break in and an accelerator pedal 14 is set to 
processing of drawing 4 . If the armature current la increases by shifting to step S4 from Step S2 
according to the increase in the motor output torque Tm By the clutch current ICL supplied to 
clutch coil 11a of an electromagnetic clutch 1 1 according to this also increasing, and controlling this 
clutch current ICL by the clutch control output CL The clutch current ICL interlocked with the 
increase in the motor output torque of a DC motor certainly can be generated, the time lag of the 
waiting for clutch connection cannot be produced, and a vehicles acceleration performance can be 
raised. 

[0054] In addition, although the case where the power inputted into DC motor 4 was supplied to an 
electromagnetic clutch 1 1 was explained, it is not limited to this, the power supplied to a DC motor 
is detected, and you may make it control the power supplied to clutch coil 11a of an 
electromagnetic clutch 11 through the 4WD relay 21 based on this detection power in the operation 
gestalt of the above 2nd. 

[0055] Next, the 3rd operation gestalt of this invention is explained with drawing 7 - drawing 9 . This 
3rd operation gestalt detects slipping of an electromagnetic clutch 1 1, and controls a motor output 
torque to cancel clutch slipping. Namely, with the 3rd operation gestalt, as shown in drawing 7 , 
processing of drawing 4 in the 1st operation gestalt mentioned above by the 4WD controller 8 Step 
S21 reset to "0" showing not being in a motor output-torque reduction amendment state about the 
control flag F1 with which it expresses whether it is a motor output-torque reduction control state 
to the degree of processing of Step S3 is added, by and step S4 If it removes performing motor 
torque data processing shown in drawing 8 , the same processing as drawing 4 is performed, the 
same step number is given to correspondence processing with drawing 4 , and the detailed 
explanation omits this. 

[0056] Motor torque data processing computes motor output-torque Ta with reference to a motor 
output-torque calculation map based on the amount AS of accelerator treading in first like step S4 
of drawing 4 which is Step S31 and was mentioned above. Subsequently, shift to Step S32, and read 
the wheel rotational frequency Nw, i.e., the output side rotational frequency of a clutch, detected by 
wheel speed sensor 16RL-16RR, and, subsequently to Step S33, it shifts. Several Nm rotation of DC 
motor 4 detected by the rotational frequency sensor 28 for motors is read, and it converts with a 
predetermined reduction gear ratio, and after computing clutch's input-side several Nm rotation ', it 
shifts to Step S34. 
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[0057] At this step S34, compute clutch slippage deltaN (=Nm'-Nw) of an electromagnetic clutch 1 1 
by subtracting the output side rotational frequency Nw of a clutch from input-side rotation 
severalNm' of a clutch, and, subsequently to Step S35, it shifts. It judges whether the control flag F1 
showing whether it is a motor output-torque reduction control state is set to "1" showing a motor 
output-torque reduction amendment state. It jumps to Step S43 later mentioned when this is set to 
1." Judge it as what is not in a motor output-torque reduction amendment state when the control 
flag F1 is reset by "0", and it shifts to Step S36. Judge whether it is over the threshold alpha near 
"0" which clutch slippage deltaN set up beforehand, and it is judged to be that where no slipping is 
in an electromagnetic clutch 1 1 when it is delta N<=alpha. It shifts to Step S37, after setting up 
motor output-torque Ta computed at the aforementioned step S31 as a motor output torque Tm as 
it is, processing is ended and it shifts to the aforementioned step S5 of drawing 7 , and when it is 
delta N>alpha, it shifts to Step S38. 

[0058] At this step S38, the control flag F1 is shifted to Step S39, after setting a motor output- 
torque reduction amendment state to "1" to express. It is new motor output-torque Tb (i) about the 
value which subtracted the predetermined value beta from motor output-torque Ta computed at the 
aforementioned step S31. After computing by carrying out, it shifts to Step S40. Judge whether 
clutch slippage deltaN is "0", judge it to be what slipping is continuing when it is deltaN>0, and it 
shifts to Step S41. Motor output-torque Tb computed at Step S39 (i) After setting up as a motor 
output torque Tm as it is, shift to Step S5 of drawing 7 , and when it is N= 0, it shifts to Step S42. 
Last motor output-torque Tb (i-1) After setting up as a motor output torr kuru Tm, it shifts to Step 
S5 of drawing 7 . 

[0059] moreover — Step S43 — last motor output-torque Tb (i-1) from — the value which 
subtracted the predetermined value beta — new motor output-torque Tb (i) ****** — after 
computing, it shifts to Step S40 In processing of this drawing 8 , processing, wheel speed sensor 
16RL-16RR, and the motor rotational frequency sensor 28 of Step S31 - Step S34 correspond to a 
clutch slipping detection means, and constitute the motor output voltage amendment means from 
processing of Step S21 of drawing 7 , and processing of Step S35 of drawing 8 - Step S32. 
[0060] Although an electromagnetic clutch 1 1 is concluded as shown in drawing 9 when according to 
this 3rd operation gestalt breaking in an accelerator pedal 14 and starting vehicles The judgment 
result of Step S36 judges it as that where no slipping is in an electromagnetic clutch 1 1 when clutch 
slippage deltaN is below the threshold alpha, and, as for the motor output torque Tm, shifts to Step 
S27. Since motor output-torque Ta computed at Step S31 is set up as a motor output torque Tm 
as it is, the motor output torque Tm increases by the increase in motor output-torque Ta like the 
1st operation gestalt. 

[0061] however, the time t, if clutch's input-side several Nm rotation ' becomes larger than "the 
output side rotational frequency Nw of a clutch and slipping arises in an electromagnetic clutch 1 1 
in 1 1 Although it continues setting up motor output-torque Ta as a motor output torque Tm as it is 
when clutch slippage deltaN computed at Step S34 is below the threshold alpha It shifts to Step 
S38 from Step S36. Time t, if clutch slippage deltaN exceeds Threshold alpha by 12 The control flag 
F1 is set to "1", and, subsequently to Step S39, shifts. It is new motor output-torque Tb (i) about 
the value which subtracted the set point beta from motor output-torque Ta computed at Step S31. 
Compute by carrying out, subsequently to Step S40 shift, and since clutch slippage deltaN is larger 
than "0" Motor output-torque Tb which shifted to Step S41 and was computed at Step S39 (i) It 
sets up as a motor output torque Tm. 

[0062] For this reason, this motor output-torque Tb (i) In order that only the set point beta will 
decrease to motor output-torque Ta computed at Step S31 and the motor field control output MF 
of a DC motor may decrease according to this, the motor output torque of the actual direct-current 
motor 4 decreases. Next, since the control flag F1 is set to "1 " when processing of drawing 8 is 
performed, it shifts to Step S43 from Step S35. Furthermore, it is motor output-torque Tb (i). Last 
value Tb (i-1) While only the set point beta decreases and clutch slippage deltaN is not falling to 
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"0" in this state, either, it shifts to Step S41. Motor output torque Tm (i) By being set up as a 
motor output torque Tm, the motor output torque of the actual direct-current motor 4 decreases 
further. 

[0063] Thus, the motor output torque Tm decreases set point beta every gradually one by one, and 
clutch slippage deltaN of an electromagnetic clutch 1 1 decreases by this. Time t, if clutch slippage 
deltaN will be in the state where there is no slipping of "0"11, i.e., an electromagnetic clutch, by 13 
It shifts to Step S42 from Step S40, and is last motor output-torque Tb (i-1). By being set up as a 
motor output torque Tm When the motor output torque Tm is held last time at a value, an 
accelerator pedal 14 is released and this state shifts to Step S21 through Step S3 in processing of 
drawing 7 from Step S2, it is continued until the control flag F1 is reset by "0." 

[0064] therefore — the time of an electromagnetic clutch 1 1 deteriorating and slipping occurring — 
gradually a motor output torque — a reduction amendment — by things, since clutch slippage 
deltaN is decreased, torque reduction by DC motor 4 can be performed smoothly, without being 
accompanied by rapid torque change, and vibration and shocking generating can be prevented 
certainly And a reduction amendment of a motor output torque can maintain 4WD functions in which 
it drives rear wheel 1 RL and 1 RR by DC motor 4 since it is continued until it is set to "0" and 
clutch slippage deltaN is stopped by the fall to the maximum torque which the fall of a motor output 
torque can deliver an electromagnetic clutch 1 2, in the highest possible state. 

[0065] in addition, above-mentioned the 1- in the 3rd operation gestalt, although the case where an 
electromagnetic clutch 1 1 was applied as a clutch means was explained By also being able to apply 
not the thing limited to this but a hydrostatic-pressure clutch, and controlling electrically the 
pressure control valve which controls the hydrostatic pressure supplied to a hydrostatic-pressure 
clutch in this case Arbitrary clutches controllable electric are [ that what is necessary is just to 
control the clutch conclusion force / the clutch conclusion force ] applicable. 

[0066] moreover, above-mentioned the 1- in the 3rd operation gestalt, although the case where the 
input shaft of a generator 7 was connected with an engine 2 through a belt 6 was explained, it is not 
limited to this, you may make it connect the input shaft of a generator 7 with the rotating part from 
the output side of transfer to front-wheel Ifloor line and 1FR, and the load at the time of the idling 
of an engine 2 can be decreased in this case 

[0067] furthermore, above-mentioned the 1- although the case where formed a generator 7 and DC 
motor 4 was driven using the turning effort of an engine 2 was explained, it is not limited to this, a 
generator 7 is omitted, and you may make it supply power to DC motor 4 from a battery 20 or other 
batteries in the 3rd operation gestalt further — again — above-mentioned the 1- although the case 
where the clutch transfer torque TCL was computed by carrying out the multiplication of the torque 
margin KTM to the motor output torque Tm by the aforementioned (2) formula was explained, it is 
not limited to this and you may make it add the torque margin KTM to the motor output torque Tm 
in the 3rd operation gestalt 

[0068] in addition — further — above-mentioned the 1- what is necessary is not to be limited to 
this, to make it control according to the clutch transfer torque Tm on the multi-stage story or 
stepless story more than a three-stage, and just to control in the 3rd operation gestalt, so that the 
clutch transfer torque TCL becomes large from the motor output torque Tm inputted into a clutch 
1 1 in short although the case where the clutch control current ICL was controlled in two stages was 
explained 

[0069] moreover, above-mentioned the 1- although the case where the clutch transfer torque TCL 
was computed based on the motor output torque Tm was explained, it is not limited to this and the 
clutch transfer torque TCL is searched for first, and it is based on this clutch transfer torque TCL, 
and you may make it compute the more smaller motor output torque Tm in the 3rd operation gestalt 

[0070] furthermore, above-mentioned the 1- in the 3rd operation gestalt, although the case where 
DC motor 4 was applied as a motor was explained, it is not limited to this and the alternating current 
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motor in which adjustable is possible can also be applied for a motor output torque in addition — 
further — above-mentioned the 1- in the 3rd operation gestalt, although the case where this 
invention was applied to a four-wheel drive car was explained, when it is not limited to this, a cross 
direction is equipped with the driving wheel of two or more flowers, some main driving wheels are 
driven with an internal combustion engine or a main motor and it drives the remaining ******** by 
********* this invention can be applied 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline equipment configuration view showing the 1st operation gestalt of this 
invention, 

[Drawing 2] It is the block diagram of the control system in the 1st operation gestalt. 

[Drawing 3] It is the functional block diagram showing 4WD controller concerning the 1 st operation 

gestalt. 

[Drawing 4] It is the flow chart which shows an example of the driving wheel torque control 
procedure in 4WD controller in the 1st operation gestalt. 

[Drawing 5] It is the timing diagram with which explanation of operation in the 1st operation gestalt 
is presented. 

[Drawing 6] It is the block diagram of a control system showing the 2nd operation gestalt in this 
invention. 

[Drawing 7] It is the flow chart which shows an example of the driving wheel torque control 
procedure in 4WD controller in the 3rd operation gestalt in this invention. 

[Drawing 8] It is the flow chart which shows the example of motor torque data processing of drawing 

[Drawing 9] It is the timing diagram with which explanation of operation in the 3rd operation gestalt 
is presented. 

[Description of Notations] 

1 floor line, 1FR Front wheel 
1 RL, 1 RR Rear wheel 

2 Engine 

4 DC Motor 

7 Generator 

8 4WD Controller 

9 Junction Box 

10 Reducer 

1 1 Electromagnetic Clutch 

15 Accelerator Stroke Sensor 
16floorHine-16RR Wheel speed sensor 

1 7 Shift-Position Sensor 

18 4WD Switch 

20 Battery 

21 4WD Relay 

22 Voltage Regulator 
26 Current Sensor 

28 Rotational Frequency Sensor for Motors 
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flu^Srxy^'VT'lgiftL. -craw* 

k . m v f v r k <»w&tfEm 

fiAV s Witc:^ -5 *: t « (cftMcoiEBU^ 6 9 tz 

hj^jl, zcokz. vmcoms&j&vRk&tti&mdv 
r t tcs^ v %t m^ais vR<7)f £ofg<7)^-f t & ^si-r 
*s^s-?hscl. zn^mxnjZk^-fvmLtLttf 
*) !f$tt k *> <^> : e- ^ v m w v r tcffl m-t h mm 

ra^KL. tm&mz*:-9<7)mm$:-8T&±Ltz#m 

)V9 iz±±ifh x 0 iz Ltzmmmmm^mmms 
mmztix*,^. 

[0003 ] 

[ mWMVi L X a k IBS ] L L , ±ie« 

JRCTtCfeoTJi. ^-^^rflUfljSJgVFfcf^jUgVR 
XolzLX^ZOX. V)V7<n%£),z£&~/B>y-?$ : M 

m-thtzMz^ mmmmm.ms.^mmm.^z-^^t 

LX-t)^^-9m^^mLXW^<iZ^-9 Y)V9*±. 

^3umzhju9f&mi:m< ix. wmaa9&ma*&< 
■tz>z\k ifimmx$> 0 . ®$mcr>± ?iz?y -y rfflwm 

•yWmY )V9mjxi^LX^-9 bJUffi&Zgm 
LZ^k. 2?7-y^**if->TL^VK »*Sife*^t-5 

kftfc:^ 7 »f*w«)a< bm&mwtm&to 
[0004] zco&M&nmmzfim-t&fcMz, 9=7 

■y*tmmt>z*>LXfrh*:-9 Y)V9 2>Z 
ktfi^LhtihDK Z<7)t%,'£lzU¥miimi±tf&<>kZ 



* 
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0 . 9 7 y^-m 0 £BSit L&tfk&itjQi&fti^iiFKit 
[0005] 

mmtwm-r&tzfrcr&m ±mwm^mm-tbt:ib 
is $ tit: mwjfo »t * aa««M»^>-»i 
o "JoffiiasissrfittEiJta-crosrri. mz ttzmmcom 

Lit teS6 h /U? £ A^J $ fl £ 7 7 y 9-teiS Y)V9 W$ 

^®b . miE^mSiiaKlftSSWBIr^S^JfrJSm^ 
|gl8ll«0K»gT* & fc S tcfuf E2? 5 y f-^S«r*«« 
Wttl 9 7-/ f-tea h titfl-thlvv 

[ 0 0 0 6 ] 4fc, ffi#g2 C^S*M«0IE16*®fflI^ 

BSWW^Htt . T 2? -fc; 2«fft&«rT*rfiT ^ & fc £ 

LTVM.. 811^3 (cffi&^arafcfcifillfflig 

^tfJWIMMCJS Lit 2? 9 -y -5-tea h /U? jg^Sr 2? 5 y 9- 
#Sl=ifJ^-TS J: 3 izm&istlX^&Z b ZW&b LT 

[0007] shizttc. a&mAtztt&vmnmtrii- 
mwmmt. nmmijbm3<mtiib*cr>miizt3^x. 

fflwmfrA>vm2tL&&jiiz i o x97 •/ ttfkoim. 
mm^oXotzm&^tix^hzt^m&tLx^ 

tt. IS*«lX{i2<7)«HHtc*5^T. ffirE«eVHS»J«l 
*BBi. HE? 7 v*wm®fn9 9 «y 9tej§h/U2y-^ 

LTftmntfiaj* wu^&swr a j -3 tc«wE$;fiTv* 

[ 0 0 0 8 ] it: . R^6 (zffiftTOarat&ftfflflK 

? y -v f-jt o s-t&aj-t* 9 7 -y *■» o . 

HiTfB^ 5 -y f-ff 0 fcitt^ST 9 9 y 9it 0 £1$?aJ L it t 



[0009] mtm7t,z&z,mffie>mmj)®m 
mm±. m^meiz^h^miz^x . mmmmmm 
XY>v9<r>m£n$\'^<rmm&^ ^9-yf-jto^tn^s 

X9 7 -y 9rt 0 S-^iB L=Sr < ■& 4 T^-f £ £ b 8:1* 

[00 10] &j3$4>fc:, »*iS9t:ffiS»M<o^jj* 
ffiHSPSSiBi . fSfc&E 1 TiS. 7 cOfRfiiAHc^ & ftmzm » 
T, frfe^^-yf-rtD^tii^SJi. ^mi&«S^lHll£3lS 

[00 11] 

»SSWBf¥ST\ S!mi!(«colBi6gS^fJirL, -e 
WWBfSm^fliEi&STft S t ^ iz 9 9 -y ^mm^x-9 

7 -yttm&mtiivtmizMfflT&ax'. 9 

iBWCiHf =Srx*/Mf-*«|t(ciH»r S £ i A«2rv 

\zw%$m * p\w$m<n mi$i 2- ?w Lit^mm^^M 

[00 12] 4fc, HW&S2K«4«BflfcJ:iitf, 
*Plff±i*<otS!iMWWBtt*^e^fc:i7 9 y 

^zmtx9 7v^teMh)V9m^m.z®\w-t&cox\ 

9 7 y*fflmhV>94J*7?'*±lhZbii t %:<. % 

mim&m.zfol.ttbzttfTZ&'c.Mz, 97-^ 

^B^mt:ibcr>mWs:^^JU^-rm?:m\i- b Z k 

[0013] $^,^7t. mmAizmh&mzxtx 
\i. 9 7-v i-wm-ws.x9 9 y •f-*s*s»ei»r s 

ffll^A^^-r-I.J;3(CL7tcOT\ ^9 y9-eah/l^27 
Y)V9 \,zmal,tz9 9 •y7-^®cO®ffifflfflW*jmb tch 

t^i&mimt>tiz>. 

[00 14] sfcm5lz&&&mzj:ti 
if, fi!^6flSaj*h/U7S^*^9-yf-eah^i?^ 
CJCLTSIffll^-* J: a K LitcOT-, 2? 9 -yf-^-S^^ 
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$:±tz>zt%< *si<7)jnae«* m± £ z t 

[0 0 15] HWWl6fc:«4«Bfc:J:iitr. 7? 
? 5 ■/ 0 SrJIKH-t* J: a tcftTOWRffl* 

M LT^77 *-#Kfc*SWMM-* Z 1 **C* & i ^ 
[00 16] »»3«7ec«**HH*cJ:<ttf. ? 

. mm- is*-/? v>ft£Lzmmizffi£i-& z t & 

[0 0 17] fcfcSfeC »*«9(c«6«^fc:J:*l 

&<dx\ 9 *v *m d £jmiz&ft~r& zttfx-z&t 

[00 18] 

^o^i^^ssr^-rsEB&^arao. ±fras 

f&fc LTtfXfe&iWft 1 FU IF R#rt«MH«Tft 6X 
VS^2fc:J:oTWtt$*u ftiBimJ: LXOttim 

[00 1 9] X.yiSy2cr>ihj3hJl'?Teii^ hy>A 
$>yiss >RX/T*y r U>is-r)V*cT 5 ZftLXTxte 
mmi FL, lFRfcfiSgSfi*. X>-^>2C7) 

Nefc7"-UJtS:«tfclIWE»Nh'CllHEL. 4 WD 3 

y ? ^ 3 y 9X 9 LTKSS^-^ 4 tct£3& 
£ii-&<> SS c t-^4coa5^«^. igaflSlO. 

l&l RL&V1 RR£ii£SivO*&. 

[0020] afc, r^-fe/i^.^;n4^»a«*«taj 



As^4WD3yhD-78caiwi) 4 

Vifl 6FL-1 6RR^KJtfeil. £ *l >- 
if 1 6FL-1 6RRT^IULfom^aiVw FL -Vw RR 
Sr4WDr?^hn-7 8^a3^-r^ 0 h7^x 

7ffi&\fhtl. Z<7)is? h&m±>^ 17 XtttiiLtlis 

y hn^4WD3yho-78CA*tl)o £*>fc:± 
fc. ^«3gm-4^f^1*®^-ri)^^S:3!JR'ri) 
4WDX>f v+lQifiRftbtl^ M4WD^7fl 

[002 1] Sfclc, ffttt»7tt. S2C=ijcf <k3lc. 

fc. 7*-/H<n>f/UFC<iL -5-<0— \*D 
1 Satfrm^LTHf^WE (flAJifcTl 2#;UM OA' 
•yf'J 2 0tcJgg!$ix^4WD 'J1/-2 1 ^0ffl*«fc:« 
flMA^WanH (KaU^) 2 2£^L 
TSfflSSilTV^. 4WD'Jl/-2 1l«0!il/-3>f 
/k^— as**'* 7fy2 0(:^/-7y 3 yx>f7f2 3 
LT ffiiRSitTt >f /-7y 3 y'Jl/-24 cotb^ffll 
tcSSKSii. ft*B3&*4WDavhQ-7 8*cSSKS<iT 

[0022] -fLT. ^m^7(i:. 4WD^yho-7 
8tiJ:or7>f-^K3>f/i/FC^Str4^ffiE«8itI f 

2ti. 4WDr?yhn-^8^^^N7PXi(g^iJi (PW 
M) Lfc»««#J«ft4- (-^amoSii) C 1 S:A*L. 

znmwMfflwm&c ii,zmttzmi,zRw&7 nrnim 

St I f gSr!H*f 6. 

[00 23] ^>>^^3 >^y^^9F fe !Wi^: 

-9 V U~ 2 Sa.^mSS'fe >if 2 6 *<H3&K=SBRSiiT 
S«tfe*l, rOT-#'Jl/- 2 5ii. 4WD=7>ho- 
5 8s&»fe^)»^t: J: o TUSS^-^ 4 4cfit»-r*«#<D 
Br^Srfl^o Sfc. «8iE-fe>^f 2 6tt. »tt«7*^iff 
»*-^4fc:tt»Sfi6WlffF«Si a*«aiL. tttti 
Lfcm^Sai a£4WD3>hD-^8Ccai^-r 

fevi*-? AlZ&teZtl&^-fWKVmtf 
4 WD 3 y h n- 7 8 VtflftZtL& . 

[0024] §^>C Ea : E-^4(i, 4WDr7>hQ 
-78^^>^-^ffi^h7U^f&^i: LT^^iS 
«L)fe*««IWB**c A ^>T^ESS[ I f m#©JffllS 
ft. Zco&mWfiiil f m^|@S(cAoTigl&h;^Tm 
^BHSSii*. d C7) ffigg^e ~ ^ 4 O^jg^if - a ^ ^ 2 
7t1^ai$^. ^isa«a3ffi^4WD3yho-^8 
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Nm^4WD3y>n-78fc:A*?^6. 
[00 2 5] 4fc, lS^77f 1 Hi. ^(7)113^ 
;H 1 a^)-*WBIE4WD loai^ffllfeiSSR 

x>f 7fy/h7y^2 9^ui«§ntu 
>f;n i a(7)mmnffi.&$iffl2ti. ztiizx-oxm^ 

^4^|ffl|)llRL, 1 RR(£fiaS*i6 b/U?fs 
[0026] 4WDny|sD-78li, I3^ti:3 

iz. 4WDyi/-«aw8A, *-*yu—fww»8 

B. a:S^-^4. lli7^tS^77f 1 1*SHJ 
»^*BBIfcW^«m[f8CS:«iTV^. 4 WD y 

*<4(»raKi*aR-rt*y«jB'e»o, aoix^hiig 

^H7^^yy\ 2UV>?&V 1 U>i/'cr>ffitlfrT$> 

&*>m¥*mBL LtztZ iz 4 wd y u- 2 l co y 
3-OU£ffitt#JBi:L-C. 4 WD U U-2 1 
izfflWL. ±Mtt>3k#$:m&L%^b Steyu-rJ-f 

frZimwxftmtLz. 4WDuix-2 1 j^7» 

[00 2 7] ^E— ^ U I — ffifJWWS m^yV2 
6T»ajL7tBSK^-^4^t8«-?«aiI a. If- 5 

8te—* 4^S^«^S:^:-^ y V- 2 5 tcj: o Til 
[00 28] |E»»h;b^©JfflI^8C{i. 04^-tffi 

ami* ffifeftm (mtxi omseci n<r>?-i~?m 

ii. 7^ -fe;USg&i A S *«*5fifiW)Br^fi[ A S s J3Ut"C 
hhb^mz&^XVllzL. AS<ASst*l)i:^(: 
te. r^^KSiiAS#«/lNffl3lTT-*or. T9*i 

[00 29] <Ic7)^T--yrS3Tii. ««W7fc:*f-f4 
HmtamffggfiVt. ItgS^-^4c07^-^Hr?>f 
Mz»*6#flfflM«SS I f m ' &X/WBI? 77fll 



(cStfS^^vf-BShyU^TcLS:^ "0" tcfg^L 
T^^tl)Xr7rsi lfcSfffS. Sfne 

r^-fe/i^^;n4*«HBi4itT. Tt^jummt 

ftfrtlX^&h<ntPmLXX^*y7'S41 l ZWnL. T 

-fe^B5&*ASS:i:9. iBEW^-^aj^h^Tm* 
h0> r^-lr;US3JlAS^ "0" Hflr^lASsI 
-C^iaiTii^^aS^h/P^Tni^ "0" £3:9. 
Hr;USSSi»AS#W^ttASs^feiailirr6fc. T?Hr 
/Uttii* A S ^OtiJptcjS t T ? Si * h 9 T m 

sol. T7*jum^Astfimw±z%mfemASb 

ZMtht r?-fe/WB&*A S<7>mMzi>frfrb 
[003 0 ] jfcivc. ^f77S 5*C?#fi : LT. ^E-^ 

»ajfflv-yr*»saLT ; E-"^#aiitaB»«i fmt 

"o" fr^mbuLxmi<om&mNi&x*v>mT&*:- 
^ihswsebshi ifmt wss L^s^s^tn i 

I f mt*«Jt«ft<tfc&3S:ffl&T*jfi^L. ?@5£»N 
m3&<*l^KS«N 1 J: D^:#^m2<7)iS^fitN 2rt»6 

c: 2 ^oig^is N2£K>±z^m3 om^m n 3 4 -c 
^ra«*-^wawaB*ii 1 f mt^ta 1 nAX 

*3^Kffiffl[N3*ttiTiiJlrt-4i:. ^il^cJStT^ 
[0 03 1 ] »:^T\ Xf77S6CgffLT, ^e~^ 

^-^f^gmffES:^ 0. ^-^EHEiSNm^itJirr* 

[0032] tfrwe\ ^f77S7cr<TLt, Mie^ 

T-*xrS4T^aiL^ : e-^ffi^ h/^TmL B?ie^ 
-rvrS5TScajL^^-^*lBEmgS@gffiI fmti: 

raa*-^4fcstrswift?*aB«fii at^®:tb 
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fzmmviBmm i f m t ^ffl^^^-rms^-ttsj 

hWTmWmn+hlizmtXW^WSlEmfcl at 

Hfmt ixKfrbm&lzWJBFFWSlSmm I a 
ta* "0" lzl$fe2iiz>±ot,zm8LZixx^&. 

[0 03 3] &UT\ Xf77°S8CSffU, «g£-fe 
>-^2 5T«aLfc«»F1|iai agRftfr. Srwc* 

izw+r lx . nmrwatsmm i a t &ixn 
wmKSi aci^^tp i DisorsrffoT. nmo 

fflNtai a' tSffiU c^ts^wiai a' 
[0034] 

Vt=Ia' XR + E (1) 

arc* acwt\ xf7rsi o^slt. we*. 

T77S5 TJTtt Lfc*-* JKCTKfiBilffl I f m 1 1 

m&n^-ffmmsLi fmtt^^tp i d»j»« 

[0 0 3 5] <X^X\ Xt-»/7S 1 Hc^frLT. 

h/^Tm^^tTa ( 2 ) ^OflWSrff-? 

T CL = TmXK DEF XK TB +T CL0 (2) 

ZZX\ K DEF iif^Tl/yy^Kt^WiS 
tL K TH (i?5y*Wl^V->?>\ T CL0 14^9? 

[00 3 6] #^T\ ^f^rsi 2tC^LT^^v 
S^Srfl^L. T Ci >T SI tA4iJCIi^f7rs 1 

3(c^lt. ?7v*mm$^micitLxit®tf}* 

^ffl. T CL ^T 51 T"*6i:#W4XT->/rSl 
#^tLT. ^^f^h/U?T CI >* "0" ±9*^ 
**53&»tflSL, T cl >0t*6i:IWiXf77 , Sl 

m I S B ^ 1 / 5 SS^ifc© W^Jn$ V I S L * 

LXfrhl&fcth^vTS 1 HzffirL* T CL = 0t 
fc^tlCl^f 77S16fc:»ffU, ?^yf*BgS 
ifrfrttlcLfcLT "0" ^UK^f77S17 

[00 3 7] ^f7rSl 7Tte. ^f77S13, S 
1 1 6^Wil^T«SSilfc^9-y«f-«8I«* 



«Icl*^/^«SS (PWM) L-CSSHattfclBC. 

6. <X^X\ Xf77S 1 8«£firLT. »MR7(C*f 
•*"SmflEB«ffiV t £'WXigKSILT«£EBgfiv t 
£*E t*rr -f — r -r Jt?»8ttSfMffliaj * C 1 SrSL* L . 
<X^X\ xf77S 1 9(c»frLT, ia^4«:» 

^**-*jH»w«wai f m- ^^v^^pltsj 

[0 0 38] <JCI*T\ ^T77 S 2 0(3&ffLT. Xf 
7/S17-S1 9 xm& Lrtrr a—t 4 it<T>9 7 7f 

mawwawjcu *«a«o»ajijc iatf^-^#a 

f^h7yy^29, ^«^7^mjEligS2 2a 
tfTEgR- 94<7>y ' —)V H r? >f ;Kcffi^j L T£>£> * -f 

[0039] ^OH4^5flS(ciDV^T. 77S2<?) 
SS¥dK#Stc»JEL. ^f7/Sll-si 7<7)£n ! 51 
^«Be!B<50l6ff Sr0 5 {z^t^A h Sr#oTlK 

#JRT. -f^-y^g >A4 7f 23^>»« 
9. x>y> 2 &«a&S-frfc«ffi-c*H36«ff± 

18 5:05 (a) iz^ti d to$/£t 1 TX^VaOik't 
Z>b. I«StlT1t B5 (c) iZ^ZoltZlzl' 

9 b u^—tf^—^yyuyisizfo&fzbb^ 4 wd y u 

-©JPi^8 B X*l± 4 W D 'JI/-2 1 Sr*7«JB*c«l» 

4 WD 3 y h D- 7 
jh5ilTV^*fc#fc: % A' 7 fU2 0^^H7cO7 
>f-^F3^^FC, y»;y 3 ^7^^10OT 
-^ , JW~25. WMf^v^l IWiv^aj )V1 

[004 1 ] iOffjh«0B*»4>«^[t 2T-^rl/^ hW< 
-^-Jry/l/yy>^Rl/yylt/Nl/yyJgT 
\ i y47' (D) U^S/fcWUS* % «jftt 3TF7>f/ 

u>vStSS?lt^4> o . o 5®mm<mm*riaifi&& 

Ltz&r&t 4T-4WD y U-©JfflIgP8 BCJ:oT4WD 

H 2 1 &m5 ( b ) tZ7Frt£ o izxyvtmizftrnz 

[0042] ZCOtfMX'lZ, 7n/W/H4j515 
(g) ^^i9fc»**MJS:««Lr^*fc^). 04 
^^#f£fT?*lTk, ^T77S2KXf77S3 
izWfrLX. «««7fc:«^4«JEB«fl[Vt. ffla^ 

fHB!M^TcL*9c* "0" teBttgS*i4c:fc*cJi 
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•y-^W»aS*CL*«H5 (d) . (e) < f ) fc5r*\fc 
C0 04 3] -t^a. Bfcftt STT^-fe^WH 4£ 

^•yrS4t£|£^£c:i:lC«fc 9. T^-t/l^gMAS 
^T77S5, S6Si;S7tW#iiaBMl 

f int. %-*RBCEE&txmragmi att 

fleas »V^^-rvrS9-C»««7ta«-4«EEB 

««v ttaart- ^fvrsioTW* 

f mt fc«8B-fe>^2 6-p(»ajLfclllB 

[0044] «r<o*:#. r^-tr/i^^i 4<^>r^-fe^ 
s^ii* a s a*R£fli a s s ^3*r& & v nrntt- ? & 

@SlVt, *-*#SWJ»«»I fm'UT »tt 

Kp-ri^^yf-eah;^T CL (cov^Tiifne ( 2 > 

&. ZWtztb. Xf7/S12SVS14JgW7 

rsi sizw+ftx, ^-awwtss I c L afitK ftfch 

7 5 v ^Sflfflaj* CL^15 ( e ) fcSR-T J: 3 y 

*y?v?>i;x?29\<z# i -})Ztihzt\ l z£V), mm 

\<n?vvf34)V\ 1 afcA-yf'J 20. 
4WDUlx-2 1S-^LT«»fr$il4C:fciCj:0. HS£ 
^7fll ^JtiS^hS V 4tH^Tm»RS £ * & • 
[004 5] ieo«JBT«. ^187^tffgIfiVt 

a* "o" x>s/V236*jfti6s<xr. $mm7 

*t4>n3t*A8BPB»fc:fflS-r4ai*«EV3&<H5 ( s ) 
m' if "0" Cfcfc: J: 9. ltS : £-^4<4EI 

[0046] 7^^/H8MA S*«S£IA S 

WM8Sm«ttI f mtteft;fcffii BAX CKSSft/O* 

u 7 izm-zmKsmmv t tfrnm-t t * 

*-?W8#Jfflffi3I I fm' tfiffijnU initio 
T*S«87<^ai*«EV*<fl9Jlrt-Si:*^. 
4<0««HF*»I a^tgjDLT. - ^ 4 "C* * * 



[0047]-^ ?7«/?^h^7T CL ti^-*aj 
^h^Tm^iSJtrr^ClttCj: 0, ? ^ -y ^ ->->r 
yUhy|^T CL0 J:9*S 3 S:«ti*4,ri;fc:J:D. Xf7 
rS12^^^T-vrS13tC^ffLT. 7 5-y^ftJfflI 
HSlcLi: LT*S*ffl<oa«Kffi1KSIsu*«3eS 

^^29(caj*SfLS^i:tJ:0. Wm?7>y^l 1 
<D?^yf-:?>f/H l atc*S*TOa*fig&$*ut^ 

h&9, lES c e-^4<7)ai^h;U^^^i o. 

$6fcB!»«l 3L&tf 1 3R^LTSilRL^ 
1 RMZfcmZtlZ , ZtlMmi RL^t/lRR^HJ 

[0048] <e<Of|L ^-^EHERNm^SlcoR^tt 

fmttfJfi^U 34>£K2alKtfN2frlB*.tfctt 
^Hl £|&6$*.T. i£S5t-:?4tf>f8gWEE£ffi 

itsu^ - ^ 4 ^^Hlsic^ -oXh^—? f^S^LE 

^-^MISI f m£B;sre— ^4<30HBHRN 
mjm^EJSSIfcN l^tm^HIS£aN2Ja±i:c02 

©Jfflf^i^^r^IlIiS »3cCndHitf 4 - 1 tfX'Z h . 
[0049] T9^)V^¥)\,\A*iffittC?%> 

mAntBmiz&^x s ^f7rs2*^xf7rs 
ittvt, ^-^*««assfii fmta^77f 

fiSab/^T CL 36< "0" fc:K^S<iSii:(=J:0. 
t^7. nia : E-^42lVTOE^5-y^l l^Ofgift^fPih 

[0 0 50] -r^i^fc. *l<OS8tB8SSteJ:&i:. T 
l 4tfm&£1xX^%\,^mfEffi&TlZ. 
WM77v^l l(?)7 7v*fflffl&JiCLW "0" (CIS 

tca-^^rmtFuaBatti a t z^mm 
Tws&smmi aitt^—rmmm&Etizm^x 
( i > &comn£ft^xftWM7<7)m&Bmmvt 

^;Ph;U^T CL0 tCS^^THuie (2) 5*to«g£ft 
oT^5-/f^aiW^T CL S:*ajL. W77ffi 
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I005 1 JK*:, *«?B<01B2<0iai»JB*H6 Srff 
o T IK BJJ-f £ . i <a» 2 oSBfc»JB"Ctt . lS^7-/f 
11^77f3^Hl aDN'7f'J 2 0*^4WD 

3 ^7;x9H i£ SS^e - * 4 tcttte-f ^ «^ $■ mm 
[0052] 92<n9amiBK\±* me ics 

Sffl«*c«»s*irv^«c:fc*»v^r«, msfcLfcSii 

OWt#JBfc*5V*T, H2i:H»oaMEfr*L. 02 k 

[00 53] COSS2conaS®ffi(cJ:*i:. T^-feJl^ 

2*£*x*TS4teWfr*£fcfc.k>K ^-^UttfJ 

k. iilCCJEBtTtBK^^-y^l 1 7 <yf-=H /H 
1 ate«teS/i£ 7 y f-*» I CL fcflHOT*-* - k (C«r 

Mzmmizsmitc ?yv f-nas i c L <r k 

[0054] ±!2m2on^®c;&vva2. a 
tA*ti w&ta^ 9 7f 1 l^fti^r 

d<7)«aS«*tcS-^V^T4WD'JU-2 1S:^LT 

-T4*>t>, S3<a||tt^!BTtt. 4WD3yhn- 
7 8 T-hu^ Lfcgl 1 0%fBBJRfc:&ft& 04 <r$m#. 

1 Y)V9W^mSJmx\^:\^ k 

fi : ^<r^5:^^Tii:[a4i:|iia^iOS$:fi : v\ 04 k 
cO«JE5^CC(i(I|-X7 x yr#^-$:'f'tL. -E-tf>f¥fflt»BJ! 

[0 0 56] WU7«*««fcL jfe-T. Xf77 

S3 If, ffi»LfcB4^XTvrS4kH»£7?-fe 



/UBSii A S £ t k MI/?Sa}-e y T 
SgLT^-^ffl^M^TaSrKajU ft^Wf77 
S3 2iC^LT. miteS-fe^l 6RL-1 6 RRT* 

#vve*f^TS3 3£^frLT. ^— ^ibei 

feS-fe: >"9" 2 8 T^tiJ LfcESS* ~?4 OBSS NmJ 

tNm' £SffiLT*»£;*TyrS3 4£#fft'4, 
[0057] I<7)Xf7rS3 4tii, ?yv^-<7)Xil 

Uia^7 7f 1 lW77f» DIAN ( = NnT 
-Nw) SKiBU ftraf77S3 5C^tLT, 

• 1 " fc-t v h s*tT v ^* 4: * fcjiaat" * xf r s 

4 3Cy>y7t, M^^Fltf-O" (I'J-fe7h 
$ *IT V * * k # it - ? SS^ h )V 9 $&H§ jEttffi Tte 
^^^«Ltxf7rS3 6CWL, ?^<y^ 
»9«AN0*F»KjeLfc "0" tCiSV^ffiaSrSi.T 
V*&*>B*»*4HfeU AN£aT*>&k#£«:1BK?7 
•y^l lfc»9#4^i<AkWKLT* XT77S3 7 

yU^TaSr-eeOi^^-^aj^b/^Tmk l/CKjgL 
r*»feJ5aS*TLTH7iO«rie^'r'yrS 5£#ff 
U A N > a tfc^ ^ d^f 7 r S 3 8 C^fit 

4. 

[00 58] ^f7rS3 8-«l SW7 7/F1 
Sr^e-^ffi* b/P^«^fflE«S8S*-r " 1 " tc-fe-y h 
LT?&^XfyrS3 9t:gffL, mflBXT- vr S 3 1 

*^^XvrS4 0^ffL, ^77f«*)lAN>' 
"0" -C* 4 W^L. AiN>0T-$>4k#Ce(i 
»03W«Ui^tO!:flRUxf7rS4 1 *c» 
?tL. ^^vTS39T-S:aiL/v:^-^ffi^h/U^Tb 
(i) £Z<7)££*-?&j]bJl>7Tmb LX&MLXfr 

Xf7/S4 2£^firLT. fTEKO^-^ai* h^T 
b(i-l) Sr^-^aS^h/^yUTmkLT^LT*^ 

[0059] &tz. xf7rs4 3tii friu^-^ 

4*-^ai*W^Tb(i) kLTKajLT^. ^-r 
7rS4 0^fftl». ^^H80^{C^V^T. Xf 
77S3 1 ^f77 S3 4C0^kmfia[^^l 6 

i-mv&tti^mzttmL. m7<7>XT~/?s2i<7)9Bm 

^I8^^f7/S 3 77S3 2 ^iflSkT' 
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[0060] zcoms commmiz x&t. t7*ju^ 

WU?TmfcLTRj^*^T. IB 
1 OXIBBJRi: M:^-^ £B2j Wt-? T a <7)ifJtHc J: 

[0061] flrjftt 1 1T\ 

fflJEHBRNm' ^9vf-Offl*HEBBRNwJ:9*# 
<^T, 18^7 7fl l«t>5aW*fc44:, *T-y 
r S 3 4 TKB"*- 4 7 5 v 0 * A N tmOL a filTT 

aS*M^TmfcLT»3e^6C.i:t||ttM-4^ Bfcft 
t 1 2r^7vf*»0JlAN36«lBHiatiHi4i:, xf 
7TS 3 6KXf7rS 3 8C»fifL"C, ©JSP? ^ 
F 1 # " 1 " fc-fe >y Si^f7rS 3 9 tc» 

Tb(i) fcLTJtffiU a^W77S4 0C»ffL 

;77fjf9tAN*« "0" iO*SV^Ts 
7rS4H:gfirLT, Xf 77S 3 9TJMBUfc^&- 

[0 0 6 2] ZcOtctb. ^\°\<D*:-?ftJ]hJU7Tb 
(i) AUf77S3 lT^ajLfc^-^aj*h;I^Ta 

fflffly y^F 1 ifi "1" tc-t-y h£*lT^4<I k£>£>X 
T7rS3 5K^f7rS4 3i:^rU, 
-^ft^hA^TbO) #mf[°HlTb(i-l) iOK^ffl 
0/3t*^3fl. ^7)«®T^^7 7f?t0lAN^ 
"0" l:igTLtl^i^^:{3:Xf7rS4 1 izWif 
L/C. ^-^a^h;^Tm(i) #^-*ft:£ih/I^T 

[0 0 6 3] Z&£ o^xm^^-flti j}b)U7Tm 
lzmj£m/3 -?o«*J^3 *u :fiCJ:^T1^7 
l^^^'yf-WOiAN^JS^L-c, B*jftt 1 3 
T?^-yiH#9;ftAN# "0" HI*>1BK7 7 1 IT 
^»9#£<*tvfciRi£5fc % Xf7/S4 0Hx 
"rv7S4 2\,zWfrLX. ITEIcO^-^aj* h/U^Tb 
(i-1) h/U?TmfcLTite$*l4.ri:fc: 

«B3&*r^Hr/l^<^H 4jWffftSilTH70^£i3 

v^r. Xf7rs2^^f7rs3^gwf7/s 



2 1fc^Sf4ikfc:J: l 9. Wl«l7 5*Ti# "0" fc 
•J*-y hSil*4T«aSfL6. 
[00 64] L^tfoT, SS^7 7f 1 lJW&ffcLT 

mZft? Z b^KHmizfto z ktfT* , WM^i/u *y 
^^«^S:il5«cR6ih-r*Ci:**T&4. L^t. : t- 
^ffi^h^^^^ffljE^7«y^»0fiAN^ "0" 
£&4*TJ£R3ii4m:\ *-*ffl:fiN/P70ffiT# 
77f 12 ^gl^i^ WU? £ T«0«TT 
fPifefl6fci6 N iia^-^4TflttSl RL, 1RR5- 

igsrr 4 4 wDatg^^rtg^is 9 sv«r»t 4 ^ 

t36«T*4. 

[006 5] ±IBS1— »3iOSaBBHSfci3^T 
tt, ;77fmLTfI^7 7f 1 ISrafflLfc* 
^tco^Ti»BJL^\ £*Uc|E^S*i4fctf>Tti2r 
<. SEf*ff^^-yf-Sra^SCfc«>T#. ZCOM^lZ 
tegitffcE? 7 ■y*C#*^4»ttffi£»J»-r 4EttWW 

ftimsmizmmt&ztizj;*). ryv+msiizm 
mk&mn? ? vttmmth z fc**rs 4 . 

[ 0 0 6 6 ] 4 Jfc. ±fE» 1 — m 3 *0|IS6JBJBfc:*^ vc 

^i«ifl, 1 f Rzx^m&Mzmmtz x 0 

^^)fi^&«^S-BrS«I4;**T#S. 

[0067] 3^ ±M£mi^m3<omm : &mi f z&^ 

Ttt. f6«^7£fS*tT. x>£/>2c7)(HlK^I^fiJfflt 
TiS^-^4&|^^^(co^TittHJL^ > £ 
#L(cfiR^5<l4t>coTi±'S:<. ^m*S7S-*B&LT>'<-y 
r'J2 0^l ^(iffe^y \' y "fVfrh Iga^e — * 4 tC^y^ Sr 

3^0HSBBJi*ci5^T«, lute ( 2) sfcT*— ^ifcft h 
/^TmC bf^^-^yK lti ^§mLX^y v^-BM 

Y)v? t c L ^{z^\ ^xmm LtztK zmz 

^ K Tn £ tm~t h J: i (c LT t J: 

[00 68] ^ri>§^(c, JJE»1— »3<oim9BiBt: 

*5v^r^. ?7v*mwwfiiicL : £:2mmzfflmi~$>® 

<. ^7 y^^h;P^TmtCJCtT3S^JiUi^g 
®Xim&f§tzfflW'T&£ol f zLXt>J:<. B4?? 7 

£2 h T c L s ^ k & 4 J: 5 WW»«iHr J: v \ 

[006 9] ±ie^ 1-^3 commmmiz&K^x 
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